Pain disorders and erythromelalgia caused by voltage-gated sodium channel mutations.
Voltage-gated sodium channels play a pivotal role in pain transmission. They are widely expressed in nociceptive neurons, and participate in the generation of action potentials. Alteration in ionic conduction of these channels causes abnormal electrical firing, thus renders neurons hyperexcitable. So far, mutations in the Na(v)1.7 sodium channel, which is expressed in the dorsal root ganglia cells and sympathetic neurons, have been described to cause perturbations in pain sensation. Until recently, gain-of-function Na(v)1.7 mutations were known to cause two neuropathic pain syndromes: inherited erythromelalgia and paroxysmal extreme pain syndrome. These syndromes are inherited in a dominant trait; they usually begin in childhood or infancy, and are characterized by attacks of severe neuropathic pain accompanied with autonomic symptoms. Recently, small fiber neuropathy and chronic nonparoxysmal pain have been described in patients harboring gain-of-function mutations in Na(v)1.7 channel. Loss-of-function mutations in Na(v)1.7 are extremely rare, and invariably cause congenital inability to perceive pain.